
110 SCIENTIFIC AMERICAN August 2, 1919 

Airplane spruce being prepared for movement to the mill A typical logging engine in the Northwest 

Burning the Profits 
A Problem Confronting the Lumber Industry of the Pacific Coast 

By Thomas W. Bibb 

W HEN one steps off the train at a certain lumber 
manufacturing town on the Pacific Coast, his at

tention is called to a mammoth upright cylinder of 
concrete from which the smoke issues in black clouds. 
Should he be unacquainted with sawmill methods, he 
will find himself uncertain as to the function of the 
giant tower. Inquiry will reveal that the big cylinder 
is a furnace into which are dumped hundreds of cords 
of discarded wood, every single day; in the form of sIabR 
and sawdust, to be destroyed by fire
the most proficient method that has been 
discovered for getting rid of the offending 
portions. 

The stranger is astonished at the mag
nitude of the device, and at the amount of 
material which goes up in smoke in this 
manner ;  his good sense rebels at the"sight. 
Is this wood not good for something? 
Is it not possible to make · boxes, or chemi
cals, or some other useful commodity from 
it? Can it not be sold for fuel? 

These are pertinent questions. They 
are questions which to date no one has 
been able to answer satisfactorily. They 
represent one of the big problems con
fronting the lumber interests of the 
Pacific. 

The meat.-packers were the pioneers in 
utilization of discarded material. They 
made a religious effort to find a use for 
every gram of animal tissue that came 
into their works. If there was anything 
about a cow or a hog that was of no value 
on the market, these alert butchers dent thc 
fragment to the laboratory; and when thid 
same fragment had passed the chemist'" 
scrutiny, it came forth transformed into ,t 
camel's hairbrush, a butter substitue, a 
handsome birthday candle-but always 
something serving the more important 
function of bringing additional dollars. 

A similar wave of effective production 
has swept through most of our important 
industries. The railroads now call into 
the shop every ounce of old metal found 
about thc right of way; they restore to 
service every scrap of paper, everything 
else that has served its first purpose. This 
revolution in methods came just in time 
to save a number of the carriers from 
bankruptcy, and the statement applies 
equally to many other industries into which 
the light of economy has penetrated. No 
longer is it considered a sign of prosperity 
for the manufacturer to have his back yard 
piled high with old metal or decayed bones. 
If his present methods are such that it 
does not pay to utilize these wastes, he 
must find a way to make it pay. 

Enormous Waste in Cutting Logs 

It will be a happy day in the annals of 
the lumber industry when some profitable 
mode is found of disposing of the rejected 

scraps turned out in quantities at every mill. Be
ginning with the standing timber and ending with the 
dressed and finished product, the lumberman sees 
thousands of feet dwindle into nothingness, until the 
portion that leaves his wharf represents little more than 
half the trees. 

The other fraction is variously distributed. In order 
to meet the high standard of quality for which the com
modity of the Northwest is noted, lumbering has become 

A logging flume in eastern Washington 

a process of selection-or, looking at it in the negative 
sense, a process of elimination'.. . � .. '.] body connected 
with the lumber business eliminates-the timber cruiser 
the logger, the mill man, the yard man, the carpenter: 
Each in his turn has a certain amount of unprofitable 
material which he must get rid of in some way. 

Wherever t.here is a logging camp the waste begins. 
It is necessary to cut many trees high up, often on 
account of heavy resinous substa.nces, more often on 

account of the shape of the base. Thou
sands of feet of wood are .thus left standing, 
and a great deal more is left on the ground 
to decay. This leaves a sea of stumps 
ranging in size from three to ten feet in 
diameter, and about as tall as they l1re 
broad. About the only good that has 
been derived from these is their occasio�lal 
use as supports for clothes lines or as 
anchors for donkey engines. We might 
add an apology to the candidates for officc 
and the venders of tobacco and drugs, 
who have used those skirting the highways 
as media for display. 

It will never be possible to convert 100 
per cent of a log into planks, any more 
than it is feasible to fill a round hole ",'ith 
a square peg. Bark and sawdust, ends 
and irregular pieces in general have no 
market value and must be thrown aside. 
Now in the case of the logger, elimination 
is a very simple process. He takes what 
he wants, and leaves the rest on the ground ' 
there is no trouble. or expense. N ot s� 
with the miller. After he has cut his log, 
cot the marketable portion aboard the 
oteamer, he is faced with the annoying 
problem of eliminating the unmerchant
able refuse. Unlike the packer, he has 
not reached the stage where he can sit 
serenely back and look for a handsome 
income from a score of by-products. 
True, this waste is good clean dust and 
slabs. Yet, excepting the small part 
which is sold for fuel, there. is no market 
for it ; no method of profitably utilizing it 
for the manufacture of naval stores, or 
other chemicals, has been discovered. 

It would be considered a stroke of rare 
fortune to be allowed to

· 
d�mp the d3bris 

into the river where it might be washed to 
sea, and there, perhaps, flavor the food 
of myriads of fishes; But the government 
determined years ago that underwater 
life does not thrive· on sawdust, and put a 
stop to the practice once in vogue. 

The concrete burner with its iron predecessor in the background 

This led to that remarkable invention 
the burner-a giant upright cylinder of 
iron about thirty feet in diameter by 100 
feet in height, with a semi-globular frame
work on top made of the same materia', 
and covered over with a wire screen to 
arrest the sparks. An endless chain con
veys the refuse up a chute into the re
ceptacle. It is lined with fire-brick-the 
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necessity of the precaution being readily seen at a glance 
into the flaming interior. 

This invention works beautifully until the endless 
chain begins to feed the debris too rapidly. Then it 
gets overheated and sparks begin to fly. Under those 
circumstances, it is a noticeable fact that fragments of 
logs are not the only things about the apparatus that 
are consumed, for the bricks themselves give way, while 
the rich acids seem to have a peculiar appetite for the 
screening on the dome, and it, too, succumbs. Such is 
the result of overfeeding. 

The Costly Disposition of Waste 

There is a large plant on Grays Harbor, that has had 
its share of trouble of this sort. This mill has an average 
daily output of 600,000 feet of the finished product, a 
quantity sufficient to fill to capacity a train of 25 cars. 
The refuse attending such a large cutting is enormous. 

It was beyond the power of the burner of this plant 
to digest the material properly. The netting was 
burned off every few weeks; replacing it was costly. 
Not only did the repairs have to be paid for, which it
self was no small item, but there was the more serious 
matter of shutting the factory down while they were 
being made. The loss from all this was some $5,000 
per year. 

But the managers were 
swamped with orders. They 
saw even bigger business in 
the future ; in fact, they 
believed they could sell a 
million feet a day, but what 
was the use of putting in 
additional machinery and 
hiring more men in the face 
of such an obstacle? '+30 they 
decided to ewnate this 
tiny burner, which was only 
25 feet in diameter, and re
place it with a massive con
sumer far superior in capacity 
to anything to be seen on the 
Pacific Coast. 

This is the last word in 
furnaces. From a distance 
it resembles an ancient for
tress. It·  overtops the high
est flues of the mill, and its 
diameter is so large in com
parison that they resemble 
mere pipe stems. Imagine 
a ·  square mile of tide flat, 
covered with piles of lumber, 
and in the midst of the 
lumber a number of buildings 
crowned with smoke stacks. 
Among these is a concrete 
cylinder 64 feet in diamet�r, 
a�d 106 feet in height, with 
a few small openings, re
sembling portholes, toward 
the bottom, and a steel frame 
on top, not unlike the bridge 
of a battleship. 
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been put into operation, but the industry has not sur
vived the experimental stage. Two incidents may be 
related to indicate why. 

One manager who hated waste in any form set up an 
experimental distillation apparatus in the yard, accord
ing to the designs of a self-styled chemist from the east. 
The way this expert went about his work pleased the 
mill people mightily. He did not ask for a big capital 
to start on; all he wanted was a shed and an old boiler 
with the tubes removed and enough bricks to build a 
furnace around it. Barrels of wonderful distillate 
were obtained ;  the best tar that ever went into a ship
chandlery came out of that retort. But the expert 
didn't know how to separate the volatile oils from the 
condensed raw liquor. He was saved the pain of con
fession when he allowed the retort delivery to become 
clogge d ;  gas accumulated in it, and the ancient hulk 
found relief with a noise like a naval engagement. In
cidentally, the plant was relived of a by-products plant 
and a near-chemist, who made his departure on the first 
train. 

The opposite extreme may be just as unsatisfactory. 
A man may know too much chemistry, and too little of 
business necessities. A group of manufacturers considered 
erecting a factory at Puget Sound to take care of the 
stumpage and mill waste from a large area. They got 
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defect. The apparatus was being eaten up by the rich 
acids. It was not adapted to the use to which it was 
being put-in a very few years it would have to be re
placed. A very poor investment ! No one except a 
technical man would have discovered it. 

Heretofore there has not been a brisk demand for 
wood products in this country. There are many and 
various oils and plastics which may be made out of the 
refuse, but in most cases it has been necessary for the 
manufacturer to employ a large sales force to get rid of 
his goods. He could not afford to do this. The products 
are not standardized, and not a few of them have no 
commercial value, because their use has not been dis
covered. There is a large field for research along this 
line. It is possible that many new manufacturing 
methods will arise, which will use these cellulose com
modities as a crude material. 

Thus, we read with alarm of the shortage of crude 
materials for the manufacture of paper, and at the same 
time we view with apprehension this loss of valuable 
pUlpwood. However, there are large factories of this 
nature being erected in Washington, some of which will 
utilize the refuse of the mills. It is a sten in the right 
direction. • 

�f our laundry . is returned in a state of unsatisfactory 
whIteness, we thmk of the tons of discarded sawdust

the chief constituent of ox
alic acid, universally used as 
a bleacher-and of how the 
laundryman has been depend
ent upon imports from Ger
many to get this commodity. 

In a daily paper we read 
of a probable shortage of 
gasoline at some future date 
and in the same issue we se� 
a new plan to substitue de
natured alcohol, made from 
wood refuse, for the purpose 
of running automobiles . 
Under the stress of necessity 
for these, . and other articles, 
we may feel assured that 
the wood by-products busi
ness will come into its own. 

Disposing of Ashes with 
Steam � I THE problem of disposing 

Building burners of cement 
is an experiment. To pre
vent the overheating of the 
concrete. 1\ .space is left 
between that wall and the 
brick lining. In order to get 

Dust-Cree boiler room in which the ashes are removed by means oC a steam jet 

of. ashes in most large 
power plants is considered 
almost as great as that of 
supplying the furnaces with 
coal. To be sure there is 
not so much ash as fuel but; 
it is a. disagreeable, dusty 
material to handle and being 
a waste product the expense 
of removing it fignres u.p as 
a loss. The time-hondred 
method . of removing ashes 
is to wheel it out of the 
boiler room and dump it 
in a pile somewhere near the 
plant whence later the ashes 
are shoveled into wagons 
and carted away. The 
modern method, however, 
does away with all this 
bother, cutting down ex

a substantial foundation, it was necessary to drive into 
the tide flat 420 pilings, each 45 feet in length. This 
particular burner represents an investment of close to 
$25,000. It is not yet possible to estimate its capacity 
for eliminating waste, but at this time it is getting rid 
of 150 cords per day. Not only does it have an appetite 
for chunks and sawdust, but it eats up the interest on 
that $25,000 quite as easily. 

Thus we see the lumber manufacturer has not been 
able to reap a profit from by-products, while makers of 
other commodities have added substantially to their 
incomes in this respect. Some plants have furnished 
electric power to municipalities, while in other cases 
boxes have been made out of the discard, but in either 
event the demand is small in comparison to the amount of 
umerchantable material accumulated. If you bear in 
mind that in one section there are ten big mills turning 
out this· accumulation within a radius of five miles, you 
can see the effect of a scarcity of markets for power and 
containers. 

You may ask if no attempts have been made to manu
facture turpentine and oils out of this stuff. Various 
experiments have been carried on by the government, 
and certain universities, which have made very favorable 
reports upon the practicability of using Washington 
fir and spruce for this purpose, with the net result that 
several factories for the distillation of wood· waste have 

the very best chemical engineer available, wno came all 
the way from Europe with a trunk full of blueprints and 
formulas that had been tried out and put in use in the old 
country. This noted gentleman looked over the field and 
made every conceivable test ; then he rendered his report. 
The wood was rich in volatile oils of the highest quality ; 
location was suitable and markets were right. It was 
feasible to construct a paying plant ; he recommended 
that they begin at once ; he would superintend the work. 
It would be planned after the most modern European 
plants, and they need not worry about a single detail, 
except the raising of the funds-$400,OOO. 

Four hundred thousand dollars for a junk plant ! 
When the promoters had recovered their breath they 
wished the engineer a very pleasant trip back to Europe. 
So was another promising project nipped in the bud. 

In still other cases of failure the cause might be traced 
directly to the lack of technical control, although in 
many instances it is due to bad market conditions. For 
instance, a turpentine factory started up on Puget Sound, 
and apparently was doing well. They were getting their 
oil by the destructive distillation method, and i:::t their 
small way demonstrated to the satisfaction of visitors 
that they were making money. Finally, a small group 
of capitalists were interested, and, taking along a chemical 
engineer, went to look at the plant. The capitalists 
saw nothing wrong, but the engineer found a serious 

pense and doing away entirely with. the dust and dirt. 
The ashes are conveyed out of the boiler room to an 
ash bin which is elevated so that ash carts or motor 
trucks can run under the bin and receive their load of 
ashes from a chute by gravity. 

An ingenious method of conveying the ashes to the 
bin is now being employed, which involves no moving 
parts except a current of air and a jet of steam. There 
is a pit in the floor of the boiler room in front of the 
furnace doors in which is located a pipe. This is provided 
with oper.ings at suitable intervals which are closed by 
airtight covers. At one end of the pipe, preferably where 
it turns vertically to take the ashes to the bin, a steam 
jet is located. This when operated produces suction in 
the pipe in the boiler room so that when a cover is 
removed the air rushes into the pipe and as .the ashes are 
dumped into the opening they are carried by this current 
of air to the steam jet. Here the steam itself forces them 
on up the vertical portion of the pipe and thence into 
the bin. The latter may be located at any convenient 
point outside of the plant. The pipe line is made of 
sections provided with broad flanges that are bolted 
together and sealed with asbestoes cement, making air
tight joints. 

As may be expected the wear of the ashes is consider
able and for this reason liriers are provided for the lower 

(Continued on page 119) 
. -
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Fabricated Lumber and the 
Housing Problem 

(Cqntinued from page 117) 

These tenons are on the opposite faces at 
the ends of the studding, joists, etc., and, 
therefore, there is no right or left to be 
considered-either end will fit the de
signed mortise. Because of this feature, 
assembling becomes foolproof. 

Probably no better evidence of this is 
needed than the fact that very large 
quantities of this standardized lumber 
have been shipped to Mexico, where the 
laborers were unskilled and could neither 
read nor write. The different parts were 
painted a distinct"ive color on one end, and 
similar colors were marked on the blue
prints which designated the locations for 
the pieces. In this simple fashion the 
peons were guided, and the structures were 
reared correctlv and with creditable speed. 
As a matter ' of test, buildings of this 
lumber have been erected in this country 
by blindfolded mechancis; and recently 
a string of houses seven miles long was put 
up of this novel, standardized material. 

During our participation in the European 
conflict, the United States Governmen� 
employed this lumber extensively for war 
construction work both here and abroad 
becaus� of its time-saving, freight-reducing 
characteristics. Today, the Federal al1-
thorities have released their exclusive· 
claim upon the system, and the home 
builder, face to face with the problem of 
making his dollars go as far as possible, 
can now have recourse to this fruit of 
native cunning. Further, this new order 
of standardized product makes it possible, 
thanks to the conservation effected at the 
saw mill, to utilize much lumber which 
would be counted largely a loss at the 
building site if delivered there in the usual 
lengths and marred by natural defects. 
Therefore, we have in this example of 
efficiency, brought to a climax through 
stress of conflict, a commodity which will 
do much to solve the nationwide housing 
problem and, incidentally, lead to many 
material economies and enduring benefits. 
Every log will henceforth give . a fuller 
measure of satisfactory, usable lumber. 

Disposing of Ashes with Steam 
(C<mtinued from page 1 1 1 )  

half of  the pipe sections. After the pipe 
line has been in service for the removal of 
several thousand to�s of ashes it may be 
turned over so as to present a new wearing 
surface, and at the same time the liners are 
renewed. At the point where the steam 
is injected special provisions are made to 
take care of the wear, which at such points 
is a maximum because the stream of ashes 
must make a sharp turn to the vertical 
direction. The 'same is true of the elbow 
at the top of the vertical portion of the 
pipe. Here special liners are provided of 
wear-resisting material and the parts are 
so arranged that they may be readily 
renewed. Each plant has its own pe
culiarities that one standard installa
tion will not fit all cases. Special joints 
and steam units are provided, in some of 
which the elbow instead of making a short 
turn consists of a long sweep. 

One of the important advantages of 
this system of disposing of ashes lies in the 
fact that boiler rooms are kept clean. In 
fact dust-free boiler rooms prove a con
siderable inducement when hiring new 
men. 

The Craters of the Moon 
(Continued from page 1 14) 

groups, under the names walied-plains, 
mountain-rings, ring-plains, ('rater-plains, 
craters, craterlets, and crater-pits. 

Whether or not all of these various forms 
have been produced in the same way is a 
question. At present there is no consensus 
of opinion as to their origin. Many the
ories have been advanced. several of which 
in brief outline follow. 

The ice theory, suggested perhaps by 
the resemblance of some portions of the 
moon to an ice surface seen from a distance, 
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supposes that formerly the moon was 
covered with pools of water kept in the 
liquid condition by heat from within. The 
water evaporated, but, on account of the 
low temperature of the surrounding atmo
sphere, was quickly deposited as snow, 
forming a crater wall. 

This theory has little to commend it. 
It does .not account for the central peaks, 
so often found within craters, nor for the 
steepness of the crater walls. If composed 
of ice. the walls would have flattened out 
long �go in the process of glacial flow. 

. 
A second theory is based upon tidal 

action. Just as the moon causes tides 
upon the earth, so the earth produces an 
ebb and flow in all parts of the moon which 
are not perfectly rigid. At some stage in 
it.s bistory the moon is supposed to have 
been in a molten condition. According 
to the tidal theory, as the moon cooled, a 
crust began to form on its surface, and, 
while there were still holes in it here and 
there, tidal forces caused an ebb and flow 
of the magma. At each high tide the lava 
rose through the opening and spread for 
some distance over the crust and then 
receded as the tide ebbed, but, as a result 
of cooling and hardening, some of the 
magma remained on the surface in the 
form of a ring around the opening. At 
each subsequent tide more material was 
deposited, until a typical circular crater 
wall was formed. As the opening became 
smaller, and the magma cooler and. thicker, 
a central peak may have been built up. 

It is quite possible that some of the 
craters may have been formed by this 
process but it is difficult to see how such 
a com�lex system of overlapping and 
intersecting formations-as are shown in 
our third figure-can be accounted forl in 
this way. 

A third theory is based upon the marked 
resemblance between the lunar craters and 
the pits formed by dropping balls into soft 
mud or mortar. This may be called the 
meteorite theory, or, in its modified form, 
the satellite theory. The earth in its 
j ourney through space encOlmters thou
sands of fragments of matter. Many of 
these, as they dash into our atmosphere, 
are burned up by friction, and we see them 
as shooting stars, but many are large 
enough to pass completely through the 
atmosphere, and actually strike the earth. 
Of those which have been seen to fall, the 
largest weighs between six and seven 
hundred pounds. 

The moon also must be struck by 
meteoric matter, and, according to this 
theory, what we see on the moon is the 
effect of such a bombardment at the time 
when the moon's surface was j ust begin
ning to solidify. If the craters were really 
formed in this way, the masses which pro
duced them must have been much larger 
than any meteorites with which we are 
familiar. Judging from the size of the 
craters, several of the masses must have 
been somewhere about one hundred miles 
in diameter, that is about the order of 
size of the largest of the asteroids, and 
there must have been at least 50,000 with 
a diameter greater than half a mile. 

The meteors which strike the earth are 
moving, singly or in swarms, around the 
sun and have an average velocity of 26 
miles a second. N ow meteors large enough 
to produce such effects as we see upon the 
moon, and moving with a velocity of even 
four or five miles a second would generate 
so much heat that not t)le slightest trace 
of the impact could possibly remain. Not 
only would the meteor itself be com
pletely melted, but also any crater walls 
that it might form. Moreover, meteors 
moving in this way would strike the sur
face at all angles and if craters could be 
formed, the greater number of them woul9 
be elliptical, or rather oval in outline.  _ .. 

To overcome these two objections to 
this theory, it has been suggested that 
formerly the earth may have beim sur
rounded by a swarm of small satellites, 
similar to those which form the rings 
around Saturn. The moon would be in 
the midst of the particles or masses of this 
swarm and moving at approximately the 

-Out-of-Reach �t1ceOnd Needless EflDrt 
The vast desert areas of Western America 
are no more waste than are the inverted pyramids 
of unfilled spaces in warehouses. Nor more than 
the needless efforts of large crews of men strug
gling to pile packages in that space. 

Scattered through thousands of storage 
rooms, these two-fold wastes go on unobserved. 
though combined they represent the loss of millions 
of dollars. Men seem not to realize that hand
reach methods are so expensive. Or, seeing this 
truth. they know no alternative. 

But Economy Storage Engineers have both 
seen and remedied 

·
the wasteful practice. They 

have devised the Economy System of Storage Hand
ling which brings highest points into easy reach 
and enables a few men to do what dozens hereto
fore could not accomplish. 

Already many progressive concerns in nearly 
two hundred different industries are reclaiming 
their space and labor wastes by means of the 
Economy System of Storage Handling. 

For more specific inf�rmation as to the application of this effi .. 
ciene)" system to your own - bu.siaeas. write our Chicaeo office 

ECONOMY ENGINEERING COMPANY 
2643 W. Van Buren Street, Chicago, U. S. A. 
NEW YORK DETROIT ATLANTA SAN FRANCISCO 

SlandarJSleeiCono/ruclfon Co., Canadian Min. and Seiling Agenu,Por/ Roblnson.Onl. 

See our exhibit at the Fifth Nat;<{1'al Exposition of Cltemical I ndustroes, 
Coliseum and First Regiment Armory, Chicago, week of Sept. 22nd 

The Mark of IJEaJity and Safety 

IjCONOMY SYSTDf· 
of ST�BA.Cifj DANDIJING 
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